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A Method and Apparatus for the Bulk Collection of Texturized Strand 

TECHNICAL FIELD AND INDUSTRIAL APPLICABILITY OF THE 
INVENTION 

This invention relates to the bulk collection of texturized strand, 
and in particular, to a method and apparatus for the bulk collection of 
texturized strand. The invention is useful in the production of sound absorbers 
that may be used to reduce noise emissions of a vehicle. 

BACKGROUND OF THE INVENTION 

This invention relates to the bulk collection of strand, and in particular, to 
the bulk collection of texturized strand. A strand of glass filaments is typically 
formed by attenuating molten glass through a plurality of orifices in a bottom 
plate of a bushing. The filaments are attenuated by applying tractive forces to the 
streams of glass, so as to attenuate the streams. The filaments are coated with a 
size or binder material which serves to provide a lubricating quality to the 
individual filaments to provide them with abrasion resistance. The glass filaments 
are sized with the size material substantially immediately after they are formed. 
The filaments are gathered in parallel relationship to form a strand. 

In conventional filament forming systems, the streams of glass have been 
attenuated by winding the filaments on an exterior of a rotating tube. The strand 
of filaments is wound on the tube as a cylindrical package. The winding device 
with the rotating tube pulls the filaments and collects the strand. 

Instead of winding the strand around a rotating tube, the strand 
may be gathered into a container. The strand is typically collected in a 
container when it is attenuated by a pulling device such as mating wheels 
or a pair of belts. A bulk collection of strand can be easily shipped and 
used in subsequent processes. 

Texturized strand is continuous strand that has been expanded or 
texturized. The fibers in the strand are separated to give the strand a full, 
wool-like appearance. Texturized strand has good acoustic and thermal 
insulative properties. Texturized strand is typically used in sound 
absorbers. 

Sound absorbers are used to reduce noise emissions and have 
numerous applications, for example, a muffler for a vehicle. A 
conventional sound absorber often includes a sound absorbing material, 
such as fiberglass wool, that is disposed between a housing and an inner 
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tube and that dampens or attenuates noise in the gas flowing through the 
muffler. 

One process for manufacturing a sound absorber with texturized strand is 
to directly fill the sound absorber with the strand. U.S. Pat. No. 4,569,471 to 
Ingemansson et al. ^Ingemansson") relates to a process and apparatus for feeding 
lengths of continuous glass fiber strands into a muffler outer shell such that the 
fiber strands are expanded into a wool-like material inside the shell. The 
manufacturing process in Ingemansson requires that expensive apparatus be 
available at manufacturing locations where muffler shells are filled with sound 
absorbing material. In addition, some muffler types have intricate shapes and are 
not easily filled with sound absorbing material such that the sound absorbing 
material uniformly fills the entire inner cavity of the muffler shell. 

A need exists for an inexpensive way to collect texturized strand in a bulk 
form which permits the subsequent use of the strand. A need also exists for an 
inexpensive way to collect texturized strand so that it can be pulled from the 
container in which it is collected. 

SUMMARY OF THE INVENTION 
The shortcomings of the prior art are overcome by the disclosed method 
and apparatus for collecting texturized strand. The apparatus for collecting 
texturized strand includes a texturizer for expanding a continuous strand of glass 
fibers into a texturized or wool-like product, a container for collecting the 
texturized strand, and a device establishing a pressure differential between an 
interior region of the container and a region external of the container. 

The texturizer includes a nozzle to which a supply of compressed air and a 
continuous strand are fed. The compressed air advances the strand of glass fibers 
through the nozzle and expands the strand so that the filaments are spread apart, 
thereby giving the strand an expanded shape or form. 

The pressure differential establishing device includes a vacuum apparatus 
for drawing air and a screen through which the air flows. A container is placed on 
the screen. In the preferred embodiment, the container is a corrugated box that has 
upper and lower closures or flaps. The lower flaps are folded back, thereby 
revealing an opening in the bottom. The container is coupled to the pressure 
differential creating device so that the container opening is in communication with 
the screen. 
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The nozzle is manipulated to direct the strand from the outlet of the nozzle 
into the container. The system may include a deflector assembly for changing the 
direction of the texturized strand as it is directed into the container. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic side view of a strand collection system 
embodying the principles of the invention. 

Fig. 2 is a cross-sectional view illustrating a strand collection 
process embodying the principles of the invention. 

Fig. 3 is a schematic view of a texturized strand embodying the 
principles of the invention. 

Fig. 4 is a perspective view of a container embodying the principles 
of the invention. 

Fig. 5 is a perspective view of a base of a pressure differential 
creating device embodying the principles of the invention. 

Fig. 6 is a cross-sectional schematic view illustrating an alternative 
strand collection process embodying the principles of the invention. 

DETAILED DESCRIPTION AND PREFERRED EMBODIMENTS OF THE 
INVENTION 

A method and apparatus for collecting texturized strand embodying the 
principles of the invention are illustrated in Figs. 1-6. The disclosed apparatus 
improves the collection of texturized strand by collecting the strand in bulk form 
in such a manner that facilitates the subsequent attenuation of the strand. The 
disclosed method of collecting a texturized strand improves the strand collection 
process, particularly by maintaining the texturization of the strand as the strand is 
collected in a container. 

In the conventional bulk collection of a continuous strand, the strand is 
directed into a container. Typically, the strand is collected in a container in a 
series of layers that overlap each other. Depending on the desired final product, 
each layer of strand may be deposited in a particular pattern. Alternatively, the 
strand may be deposited in a random manner. 

In some applications, such as sound absorbers, a continuous strand is 
expanded into a texturized or wool-like form. The texturized product is typically 
created by expanding a continuous strand of glass fibers. The strand is expanded 
by directing compressed air at the strand as it passes through a texturizer to 
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separate the filaments in the strand. This concept is also referred to as 
"texturizing" the strand. 

An example of a device for expanding a strand is disclosed in U.S. Pat. 
No. 5,976,453 to Nilsson (assigned to Owens-Corning Sweden AB), the disclosure 
of which is expressly incorporated by reference herein. The device of Nilsson 
uses compressed air in a nozzle to separate fibers in a fiberglass strand and direct 
them through a nozzle outlet and into a particular container. As the strand passes 
through the nozzle, the compressed air in the nozzle imparts a slight twist to the 
strand. As the strand is discharged from the nozzle outlet, the strand has a gradual 
coil shape, which is referred to as the texturization of the strand. 

A texturized strand may be collected in bulk form for use in a subsequent 
process. The texturized strand is directed into a container using the texturizing 
nozzle. However, since the strand has been texturized, fibers of different layers of 
the strand may entangle and form loops which make the runout of the strand from 
the container difficult. 

In order to reduce the frequency of these loops in the container, the 
texturization of the strand is maintained. One way to maintain the texturization of 
the strand is to hold the strand in place as the strand is collected in the container. 

With these general principles identified, selected implementations of these 
principles in currently preferred embodiments are set forth below. 

A strand collection method and system embodying the principles of the 
invention is shown in Figs. 1-6. As illustrated in Fig. 1, the strand collection 
system 5 includes a glass supply 10 and a texturizer 20. The texturizer 20 expands 
a strand 12 from the glass supply 10 into a texturized strand 80. 

The collection system 5 includes a container 30 in which the texturized 
strand 80 is collected. The texturizer 20 is operated so that the texturized strand 
80 is evenly collected in the container 30. In the illustrated embodiment, the 
nozzle 20 is manipulated by an operator. 

The texturizer 20 includes a nozzle and a compressed air supply 22 from 
an air compressor (not shown). The air supply 22 advances the strand 12 through 
an internal passage in the nozzle. The air supply 22 also separates, entangles, and 
imparts a twist to the fibers of the strand 12 so that the texturized strand 80 
emerges from the outlet of the nozzle 20 as a continuous expanded strand. Air is 
discharged from the nozzle with the texturized strand 80. 

The artisan will appreciate that the air supply 22 is provided to the nozzle 
20 during the texturization of a particular length of strand, which is determined by 
many factors, including the volume of the container. The nozzle includes a 
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cutting apparatus (not shown) that cuts the texturized strand from the glass supply 
as appreciated by the skilled artisan. 

The collection system 5 includes a pressure differential establishing device 
50 that is used to establish a low pressure region in the container 30. As 
illustrated in Fig. 1, the device 50 includes a vacuum-like apparatus 58 and abase 
54 with a screen 52 positioned thereon. The interior of the base 54 is preferably 
hollow and a hose 60 fluidically couples the vacuum apparatus 58 and the base 54. 

The relationship of the device 50 and the container 30 is illustrated in Fig. 
2. The container 30 includes an interior region 36 and a bottom surface 32 that 
has an opening 34, as described in greater detail below. During the strand 
collection operation, the texturized strand 80 is directed into the container 30 to 
form a mass 82 of strand 80. 

The pressure differential creating device 50 draws air from the interior 
region 36, through the screen 52, and into a region external of the container 30 
along the direction of the arrows illustrated in Fig. 2. The device 50 establishes an 
interior low pressure region 70 in the container 30 and an external low pressure 
region 72. Preferably, the air pressure in each of the low pressure regions 70, 72 
is less than the ambient 74 air pressure. 

In the illustrated embodiment, the external low pressure region 72 is at a 
lower pressure than the interior low pressure region 70. As a result, air flows 
through the screen 52 from region 70 into region 72. The air flow and the 
pressure differential between the interior region 70 and the external region 72 
maintain the collected mass 82 of strand 80 in the position in which it is collected. 
Accordingly, the texturized strand 80 maintains its texturized form since it is held 
in its collected position. 

As the artisan will appreciate, since the depth of the mass 82 of strand 80 
influences the air flow from region 70 to region 72, the texturized strand 80 is 
preferably collected at an even level in the container 30. An uneven collection of 
strand 80 results in an uneven air flow and the potential for some of the strand to 
lose its texturization. 

In the illustrated embodiment, the operator orients the nozzle so that the 
strand is directed toward the area of the least mass in the container 30 to fill the 
container 30 evenly. 

An example of a texturized strand embodying the principles of the 
invention is illustrated in Fig. 3. The texturized strand 80 has a coiled shape that 
is imparted on the strand by the nozzle 20. The frequency and length of the coils 
in the strand 80 are determined by the flow and pressure of the compressed air in 
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the nozzle 20. If the air flow or pressure of the air in the nozzle increases, then the 
amount of twist imparted on the strand increases as well. As the artisan will 
appreciate, an increase in the twist results in an increase in the coils in the strand 
80. 

An example of a container embodying the principles of the invention is 
illustrated in Fig. 4. The container 30 includes side walls defining an interior 
region 36. The container 30 includes an upper closure or flaps 38 and a lower 
closure or flaps 40 that are coupled to the top and bottom surfaces of the side 
walls, respectively. During the strand collection process, the lower flaps 40 are 
folded upwardly to provide an opening 34 in the bottom surface 32 of the 
container 30. 

An exemplary embodiment of the base of the pressure differential 
establishing device is illustrated in Fig. 5. The device 50 includes a screen 52 that 
is positioned on base 54. The device 50 includes side walls 56 coupled to the base 
54 to provide support for the container 30 when it is positioned on the screen 52. 
The base 54 includes a hollow interior chamber with a port (not shown) that is in 
fluidic communication with the device 50 as discussed above. 

An alternative embodiment of a strand collection system embodying the 
principles of the invention is illustrated in Fig. 6. In this embodiment, the strand 
collection system 5 includes a deflector assembly. The deflector assembly 90 
changes the direction of the strand as it is directed into the container 30. 

The deflector assembly 90 includes a plate 96 with a deflector surface 92 
and a support 94. The plate 96 is mounted at an angle with respect to a horizontal 
plane as shown in Fig. 6. 

The support 94 may be coupled to a support structure (not shown). The 
support structure may be moved relative to the container 30. For example, the 
support structure may be moved transversely across the container 30. 
Alternatively, the support 94 may be fixed relative to the container. 

As the texturized strand 80 is discharged from the nozzle 20, its velocity is 
generally in a particular direction. The direction that the strand 80 enters the 
container 30 can be varied by moving the nozzle 20 with respect to the container 
30. As the artisan will appreciate, the nozzle 20 typically will be mounted above 
the deflector assembly 90 so that the texturized strand 80 is continuously deflected 
into the container 30. Also, the velocity direction of the strand 80 changes after it 
contacts surface 72. 
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In Fig. 6, the texturized strand 80 is initially discharged from the nozzle 20 
along the direction of arrow "A." As the strand 80 impacts the plate 96, it travels 
along the direction of arrow "B." 

Now the operation of the strand collection system is described. Initially, a 
container 30 is prepared for collecting strand. The upper flaps 38 are opened and 
the lower flaps 40 are opened and folded upwardly. Hose 60 is coupled to the 
vacuum apparatus 58 and base 54. The screen 52 is positioned on the upper 
surface of the base 54. 

The container 30 is positioned on the screen 52 so that the container 
opening 34 is aligned with the screen 52. A strap (not shown), such as an elastic 
cord, is wrapped around the lower flaps 40 of the container 30 and the side walls 
56 to retain the container on the base 54. 

An end of a continuous strand 12 is thread through nozzle 20. The end is 
coupled to an upper inside surface of the container 30 with tape. The strand 12 is 
positioned along the inside surface of the container 30. 

The device 50 is turned on and compressed air is supplied to the nozzle 20. 
The air supply 22 directs the strand 12 through the nozzle 20 and expands the 
strand 12. The strand is discharged from the nozzle 20 as a texturized strand 80. 

The operator holding the nozzle 20 directs the texturized strand 80 into the 
container 30. Preferably, the operator moves the nozzle 20 around so that the 
container 30 is filled evenly with the strand 80. As the strand 80 is collected, a 
mass 82 of strand is collected on the screen 52. 

The texturization of the strand continues until the container 30 is close to 
being full. Preferably, the container 30 is not filled completely to accommodate 
the expansion of the collected strand 80 when the device 50 is turned off. The 
strand 12 is cut in the nozzle 20. 

The trailing end of the strand 12 is pulled from the nozzle 20 and coupled 
to the container 30 close to the leading end of the strand 12. The end user of the 
texturized strand 80 is able to locate both ends of the strand in the container 30. 

The screen 52 is coupled to the container 30 to temporarily seal the bottom 
32 of the container 30. An upper closure is placed on the top of the container 30. 
In the illustrated embodiment, the operator closes the flaps 38 and seals the top of 
the container 30. 

The operator flips the container 30 over so that the bottom surface 32 of 
the container 30 is up. The screen 52 is removed and a lower closure is placed on 
the bottom of the container 30. In this embodiment, the operator closes the flaps 
40 and seals the bottom of the container 30. Finally, the container 30 is flipped 
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over so that it is in its initial position. The container 30 is then shipped to a 
customer for use in a subsequent process. 

Preferably, the container is a corrugated, paper box. The screen is 
preferably metal, such as steel. The base of the suction device may be any 
material that can support the container, including wood and metal. The screen is a 
conventional screen that is made from metal, such as aluminum. The components 
of the deflector assembly are preferably made from metal. 

The strand is preferably a glass fiber with a relatively high resistance to 
thermal degradation. Suitable glass fibers include A glass, Standard E glass, S 
glass, T glass, ECR glass, Advantex® (Calcium-Aluminum-Silicate glass), 
ZenTron™ glass, or any other composition with suitable strength to withstand the 
texturization process. 

The following ranges of dimensions are provided for an exemplary 
texturized strand embodying the principles of the invention: 

density of texturized strand in container = 5 to 10 lbs/ft 3 ( 80 to 160 kg/m 3 ) 

length of a coil in texturized strand = 0.25 to 24 in. ( 0.5 to 61 cm) 

frequency of coils =10 per in. ( 4 per cm) 

The artisan will appreciate that there are many possible variations 
on the particular embodiment described above that would be consistent 
with the principles of the invention. 

For example, the movement of the nozzle may be automatically 
controlled. The nozzle can be mounted on a mechanism that reciprocates 
above the container to ensure the even distribution of the strand. In 
addition, the nozzle may be mounted to the deflector assembly. 

The container is not limited to a four sided, corrugated, paper box. 
The container may be any suitable material that can retain the texturized 
fiberglass. In addition, the container may be circular or have more or less 
than four sides. 

The closure devices on the container may be structures other than 
flaps. For example, the closure devices may be lids that are placed on the 
top and bottom of the container and subsequently coupled thereto. 

The deflector assembly may be moveable relative to the container. 
Alternatively, the deflector assembly may be fixed relative to the 
container. The deflector assembly may include a circular housing around 
the deflector plate. The deflector assembly may travel across the width of 
the container and oscillate as it travels. 
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The strand collection system may include a sensor to sense the level 
of texturized strand in the container during the collection process. 

The strand collection system may automatically fill the container, 
eliminating the need for an operator. In this system, the amount of strand 
in the container may be determined based on the filling time or the 
quantity of strand that has been taken from the glass supply. 

The low pressure region in the interior of the container may be 
establishing by a mechanism other than a vacuum. For example, a fan 
may be used to draw air from the interior region. 



